In everyday social life, we predict others' actions in response to our own actions. Subsequently, on the basis of these predictions, we control our actions to attain desired social outcomes and/or adjust our actions to accommodate the anticipated actions of the others. Representation of the bidirectional association between our and others' actions, that is, intersubjective action-effect binding, could make such intersubjective action control easier and smoother. The present study investigated not only whether or not intersubjective action-effect binding was acquired but also whether or not eye contact modulated it. Experiment 1 showed that after a repeated experience during which participants' finger movements triggered a target female individual's mouth gesture, observing the target's mouth gestures came to automatically trigger the participants' finger movements. Experiments 2 and 3 revealed that this effect was not observed when the target's gaze direction was averted (Experiment 2) or when the target's eyes were closed (Experiment 3) throughout the acquisition phase. These results indicate that intersubjective action-effect binding occurs and that an ostensive signal, that is, eye contact modulates it.
Introduction
How do we become intentional agents? Inspired by Lotze (1852), Harleß (1861), James (1890) indicated that we cannot perform an act voluntarily unless we can foresee its effects. Voluntary action is taken according to our anticipation of the movements' sensible effects. We can voluntarily act only by anticipating the effects of the movement. In James' words, ''when a particular movement, having once occurred in a random, reflex, or involuntary way, has left an image of itself in the memory, then the movement can be desired again, proposed as an end, deliberately willed'' (James, 1890, Vol. 2, p. 487). Later, James' idea was further elaborated by Elsner and Hommel (2001) , who proposed a two-stage model of acquisition of voluntary action control. According to their model, in the first stage, randomly produced movements lead to specific, perceivable changes in the environment. After repeated co-occurrences between movements and their effects, the motor pattern of that action becomes associated with that effect in a bidirectional manner. In the second stage, once such a bidirectional action-effect association has been acquired, actions are automatically activated by anticipation of their effects. Thus, movements come to be intentionally executed by activating the perceptual codes that represent the desired goal (i.e., expected effect).
Once bidirectional association between movement and effect is acquired, it has several functions other than action control. James (1890) noted a report by Lotze (1852) that the thrust of a sword triggered slight movements of
